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UNIT AND IMAGE FORMING APPARATUS
INCLUDING THE SAME

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

This application 1s a continuation of U.S. application Ser.
No. 11/949,858, filed 1n the U.S. Patent and Trademark Office

on Dec. 4, 2007, which claims priority under 35 U.S.C. §119
from Japanese Patent Application No. 2007-347754 filed on
Mar. 5, 2007.

BACKGROUND

1. Technical Field

The present invention relates to a unit and an 1mage form-
ing apparatus including it.

2. Related Art

Conventionally, 1n an image forming apparatus employing,
for example, the electrophotographic system such as a copier,
a printer, or a facsimile apparatus, 1n order to comply with a
request for improving the operability or the maintainability,
various functional members are unitized so as to constitute
one unit, and the unit 1s replaced with another unit as required.
An example of such a unit 1s a fixing device. An 1mage
forming apparatus using such a fixing device 1s configured so
that a toner image which 1s formed 1n accordance with image
information 1s transterred onto a transter sheet, and the trans-
ter sheet onto which the unfixed toner image 1s transierred 1s
heated and pressed by the thermal fixing device to apply a
fixing process, thereby fixing the unfixed toner image onto the
transier sheet to obtain a permanent 1image.

The fixing device 1s configured so as to be attachable to and
detachable from the apparatus body for the purpose that, 1n
the case where the life of the fixing device 1s shorter than that
of the image forming apparatus, the fixing device 1s used as a
component needing periodic replacement, and, 1n the case of
a fault, maintenance such as replacement 1s performed.

In such an 1mage forming apparatus, recently, miniaturiza-
tion and reduction 1n weight are advancing, and, 1n accor-
dance with this, also a unit 1s further miniaturized and reduced
in weight. Therefore, a mechanism for enabling the unit to be
attached to and detached from the body of the image forming
apparatus 1s requested to attain excellent operability 1n addi-
tion to mimaturization and the like.

In the conventional unit, in accordance with miniaturiza-
tion and weight reduction, however, an operating portion of
the lock mechanism for enabling the unit to be attached to and
detached from the image forming apparatus body must be
made small. When the unit 1s to be attached to or detached
from the 1image forming apparatus body, therefore, the user
must operate the unit 1n the following manner. The operating
portion of the lock mechanism 1s operated to cancel the lock
mechanism. In a state where the hand 1s once separated from
the operating portion of the lock mechanism, thereafter,
another portion of the unit 1s held by the hand, and then the
unit 1s attached to or detached from the 1mage forming appa-
ratus body. Consequently, the operability 1s mevitably low-
ered.

SUMMARY

According to an aspect of the invention, there 1s provided a
unit which 1s configured to be attachable to and detachable
from a body of an apparatus, wherein the unit has: a holding
portion for holding the unit to attach and detach the unit to and
from the apparatus body, the holding portion being projected
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2

from a housing of the unit; and a lock mechanism for fixing
the unit to the apparatus body, and an operating portion of the
lock mechanism 1s operated to retract inside a projection end
portion of the holding portion, by an operation of moving the
lock mechanism to a lock cancel position.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiment(s) of the present invention will be
described 1n detail based on the following figures, wherein:

FIG. 1 1s a front diagram showing main portions of a fixing,
device of Embodiment 1 of the invention;

FIG. 21s a diagram showing a tandem full-color printer that
1s an 1mage forming apparatus to which the fixing device of
Embodiment 1 of the invention 1s applied;

FIG. 3 1s an external perspective view showing the fixing
device of Embodiment 1 of the invention;

FIG. 4 illustrates plan and front views showing the fixing
device of Embodiment 1 of the invention;

FIG. 5 1s an external perspective view showing the fixing
device of Embodiment 1 of the invention;

FIG. 6 1s a section diagram showing the fixing device of
Embodiment 1 of the invention;

FIG. 7 1s a side view showing the fixing device of Embodi-
ment 1 of the invention;

FIG. 815 a side view of a frame showing a tandem full-color
printer that 1s an image forming apparatus to which the fixing
device of Embodiment 1 of the invention 1s applied;

FIG. 9 1s a perspective diagram showing an attachment
state of the fixing device of Embodiment 1 of the invention;

FIG. 10 1s a view showing a lock member;

FIG. 11 1s a perspective view of a frame showing a tandem
tull-color printer that 1s an image forming apparatus to which
the fixing device of Embodiment 1 of the invention 1s applied;

FIG. 12 1s a diagram of an operation state showing main
portions of a fixing device of Embodiment 1 of the invention;

FIG. 13 1s a diagram showing main portions of a fixing
device of another embodiment of the invention;

FIG. 14 1s a perspective diagram showing operations of
attaching and detaching the fixing device of Embodiment 1 of
the invention;

FIG. 15 1s a perspective diagram showing operations of
attaching and detaching the fixing device of Embodiment 1 of
the invention;

FIG. 16 1s a perspective diagram showing operations of
attaching and detaching the fixing device of Embodiment 1 of
the invention;

FIG. 17 1s a perspective diagram showing operations of
attaching and detaching the fixing device of Embodiment 1 of
the invention;

FIG. 18 1s a perspective diagram showing operations of
attaching and detaching the fixing device of Embodiment 1 of
the invention; and

FIG. 19 1s a perspective diagram showing operations of
attaching and detaching the fixing device of Embodiment 1 of
the invention,

wherein 1 denotes printer body, 29 denotes fixing device
(unit), 50 denotes lock mechanism, 510 denotes lock mem-
ber, 51 and 52 denote holding portion, 55 denotes flat plate-
like holding portion, 60 denotes operating portion, 62 denotes
finger-engaging portion, 63 denotes claw part, and 66 denotes
engaging portion.

DETAILED DESCRIPTION

Hereinafter, embodiments of the 1invention will be
described with reference to the drawings.
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Embodiment 1

FIG. 2 shows an 1image forming apparatus, 1.e., a tandem
tull-color printer to which a fixing device that 1s a unit of
Embodiment 1 of the invention 1s applied. The full-color
printer 1s configured so as to execute a printing operation on
the basis of 1image data sent from a personal computer, a
scanner, or the like. It 1s a matter of course that the image
forming apparatus may be configured as a copier or facsimile
apparatus having a scanner, a multifunction machine having
the functions of these apparatuses, or the like.

In FIG. 2, 1 denotes the body of the tandem full-color
printer. In the full-color printer body 1, an 1mage forming unit
2 1s placed so as to vertically extend 1n a substantially middle
portion of the body. In the full-color printer body 1, also, a
sheet conveyor belt unit 3 for conveying a transfer member
onto which a plural-color toner 1mage formed by the image
forming unit 2 1s to be transierred in a sucked state 1s placed
on one side (1n the illustrated example, the left side) of the
image forming unit 2. A controlling unit 4 comprising a
control circuit and the like 1s placed on the other side (1n the
illustrated example, the right side) of the image forming unit
2, and a power source circuit unit S comprising a high-voltage
power source circuit and the like 1s placed obliquely above the
image forming unit 2. A sheet feeding device 6 which feeds a
transier sheet 18 serving as a transifer member 1s placed 1n a
bottom portion of the full-color printer body 1.

In the 1image forming unit 2, four 1image forming portions
7Y, TM, 7C, 7B which respectively form toner images of
colors of yellow (Y), magenta (M), cyan (C), and black (B)
are sequentially arranged from the lower side. The four image
forming portions 7Y, 7TM, 7C, 7B are vertically arranged 1n a
series manner at constant intervals.

The four image forming portions 7Y, 7TM, 7C, 7B are
formed 1n the same manner except the color of a formed
image, and, as shown 1n FIG. 2, generally configured by: a
photosensitive drum 8 which 1s rotated at a predetermined
rotational speed; a charging roll 9 for primary charging which
uniformly charges the surface of the photosensitive drum 8:
an ROS (Raster Output Scanner) which exposes the surface of
the photosensitive drum 8 with an 1mage corresponding to the
color, to form an electrostatic latent 1mage; a developing
device 11 which develops the electrostatic latent 1mage
formed on the photosensitive drum 8, with a toner of the
corresponding color; a cleaning device 12 which removes
away the post-transier residual toner remaining on the pho-
tosensitive drum 8; and a toner cartridge 13 which supplies
the toner to the developing device 11.

As shown 1n F1G. 2, the developing device 11 1s configured
so as to supply a two- or one-component developer housed 1n
the device to a developing roll 14 while stirring the developer,
convey the developer supplied to the developing roll 14 to a
developing region opposed to the photosensitive drum 8,
while restricting the thickness of the developer, and develop
the electrostatic latent 1image formed 1n the surface of the
photosensitive drum 8, with a toner of a predetermined color.

As shown in FIG. 2, the cleaning device 12 1s configured so
that the post-transier residual toner remaining on the surface
of the photosensitive drum 8 1s removed away by a cleaning
blade 15, and the removed post-transier residual toner 1s
conveyed into the cleaning device 12 to be housed therein.

In the full-color printer body 1, as shown 1n FIG. 2, the
controlling unit 4 1s disposed. For example, an image pro-
cessing system (IPS) 16 which applies a predetermined image
process on the image data 1s disposed in the controlling unit 4.
The 1image processing system 16 sequentially outputs image

data of yellow (Y), magenta (M), cyan (C), and black (B) to
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the ROS 10. Four laser beams LB emitted from the ROS 10 in
accordance with the image data scan and expose over the
respective photosensitive drums 8Y, 8M, 8C, 8B, thereby
forming electrostatic latent images. The electrostatic latent
images formed on the respective photosensitive drums 8Y,

8M, 8C, 8B are developed by the developing devices 11Y,
11M, 11C, 11B as toner images of the colors of yellow (Y),
magenta (M), cyan (C), and black (B), respectively.

As shown 1 FIG. 2, the sheet conveyor belt unit 3 com-
prises a sheet conveyor belt 17 which 1s an endless belt, and
which circulates or moves in an endless manner. The sheet
conveyor belt 17 1s configured so as to convey the transier
sheet 18 serving as a transier member onto which the toner
images of the colors of yellow (Y), magenta (M), cyan (C),
and black (B) formed by the 1mage forming portions 7Y, 7M.,
7C, 7B are to be transferred, 1in an electrostatically sucked
state.

As shown 1n FIG. 2, the sheet conveyor belt 17 1s stretched
at a predetermined tension around a driving roll 19 and driven
roll 20 which are stretch rolls that are vertically arranged. The
sheet conveyor belt 1s caused by the driving roll 19 which 1s
rotary driven by a driving motor (not shown), to circulatingly
move at a predetermined speed 1n a counterclockwise direc-
tion.

The distance between the driving roll 19 and the driven roll
20 15 set to a length which 1s substantially equal to the length
ol the transier sheet 18 o1 A3 size. It 1s a matter of course that
the distance between the driving roll 19 and the driven roll 20
1s not restricted to this and may be set to an arbitrary value. As
the sheet conveyor belt 17, for example, a belt in which a film
of a flexible synthetic resin such as polyimide 1s formed nto
an endless belt 1s used.

As shown i FIG. 2, a suction roll 22 for causing the
transier sheet 18 to be electrostatically sucked to the surface
of the sheet conveyor belt 17 1s disposed so as to butt against
the surface of the driving roll 19 via the sheet conveyor belt
17. In the same manner as the charging rolls 9 of the image
forming portions 7Y, 7TM, 7C, 7B, for example, the suction
roll 22 1s configured by covering the surface of a metal core
member with conductive rubber. A predetermined suction
bias voltage 1s applied to the metal core member. The suction
roll 22 electrostatically charges the transier sheet 18 sent from
the sheet feeding device 6, thereby causing the sheet to be
sucked to the surface of the sheet conveyor belt 17. The
suction roll 22 1s not always necessary.

The toner 1images of colors of yellow (Y), magenta (M),
cyan (C), and black (B) formed on the photosensitive drums
8Y, 8M, 8C, 8B of the image forming portions 7Y, 7M, 7C, 7B
are multiply transierred 1n an overlapping manner by transfer
rolls 23Y, 23M, 23C, 23B onto the transfer sheet 18 which is
conveyed 1n a state where 1t 1s sucked to the surface of the
sheet conveyor belt 17 as shown 1n FIG. 2. The transter rolls
23Y, 23M, 23C, 23B are integrally attached to the sheet
conveyor belt unit 3.

As shown 1n FIG. 2, the transfer sheet 18 1s fed from the
sheet feeding device 6 which 1s disposed 1n the bottom portion
of the printer body 1. The sheet feeding device 6 comprises a
sheet tray 24 which houses the transfer sheet 18 of a desired
s1ze and material. From the sheet tray 24, the transfer sheet 18
of the desired size and material 1s fed by a feeding roll 25 1n

a state where each sheet 1s separated by a separating roll 26,
and conveyed to a suction position on the sheet conveyor belt
17 at a predetermined timing via registration rolls 27 serving
as sheet feeding unait.
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As the transfer sheet 18, sheet-like members of various
sizes such as A4, A3, BS, and B4 si1zes, and various materials
such as thick paper of plain paper, coated paper, or the like, or
OHP sheets may be used.

As shown 1n FIG. 2, the transfer sheet 18 onto which the
toner 1mages of colors of yellow (Y), magenta (M), cyan (C),
and black (B) are multiply transierred 1s separated from the
sheet conveyor belt 17 by the rigidity (so-called stifiness) of
the transier sheet 18 1itself, and then conveyed to a fixing
device 29 along a conveying path 28. The color toner images
are fixed onto the transier sheet 18 by the heat and pressure of
the fixing device 29. The sheet conveyor belt 17 and the fixing,
device 29 are disposed close to each other, so that the transfer
sheet 18 separated from the sheet conveyor belt 17 1s con-
veyed to the fixing device 29 by the conveying force of the
sheet conveyor belt 17. The fixing device 29 1s configured so
that a heating roll 30 and a pressure belt 31 are rotated 1n a
state where they are pressingly contacted with each other, and
the transier sheet 18 1s passed through a nip portion formed
between the heating roll 30 and the pressure belt 31, thereby
applying a fixing process by means of heat and a pressure.
Thereafter, the transter sheet 18 onto which the color toner
images are {ixed 1s discharged by discharge rolls 32 1n a state
where the printed surface 1s downward directed, onto a dis-
charge tray 33 disposed 1n an upper portion of the full-color
printer body 1, thereby ending the printing operation.

In the full-color printer, not only a full-color 1image, but
also an 1image of a desired color, such as amonochrome 1image
can be printed. In accordance with the color of an 1mage to be
printed, a toner image(s) are formed by the image forming

portions 7Y, 7TM, 7C, 7B for all or a part of yellow (Y),
magenta (M), cyan (C), and black (B).

In FIG. 2, 34 denotes an operation panel comprising a
display portion such as a liquid crystal panel attached to the
front face of the printer body 1. The operation panel 34 is
configured so as to display the status of the printer or allow a
necessary operation or the like to be performed.

The embodiment has a configuration where the unit 1s
configured to be attachable to and detachable from the appa-
ratus body, the unit has: a holding portion for holding the unit
to attach and detach the unit to and from the apparatus body,
the holding portion being projected from a housing of the
unit; and a lock mechanism for fixing the unit to the apparatus
body, and an operating portion of the lock mechanism 1s
operated to retract inside a projection end portion of the
holding portion, by an operation of moving the lock mecha-
nism to a lock cancel position.

In the embodiment, namely, the fixing device 29 and the
discharge rolls 32 are integrated with each other to be con-
figured as a unit as shown 1n FIG. 2, so that the fixing device

29 15 attachable to and detachable from the full-color printer
body 1.

As shown 1 FIGS. 3 and 5, the fixing device 29 and the
discharge rolls 32 are integrally formed 1nto a substantially
rectangular parallelepiped box-like shape. As shown 1n FIG.
6, a heating roll 41 1n which a heat source 1s disposed, and a
pressure belt 42 which 1s rotated 1n a state where 1t 1s press-
ingly contacted with the heating roll 41 are disposed 1n a
housing 40 of the fixing device 29. The transfer sheet 18 onto
which an unfixed toner image 1s transferred 1s passed through
a nip portion 43 between the heating roll 41 and the pressure
belt 42, whereby the unfixed toner image 1s fixed onto the
transier sheet 18 by means of heat and a pressure to obtain a
permanent image. The transfer sheet 18 which has been
passed through the nip portion 43 between the heating roll 41
and the pressure belt 42 1s discharged by the discharge rolls 32
in a state where the printed surface 1s downward directed,
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onto the discharge tray 33 disposed 1n an upper portion of the
tull-color printer body 1 as shown in FIG. 2.

As shown 1n FIGS. 3, 4, and 7, a first rod 44 which, when
the fixing device 29 1s attached to the full-color printer body
1, restricts the X- and Y-direction positions of the fixing
device 29, and a second rod 45 which restricts only the Y-di-
rection position of the fixing device 29 are disposed on one
side face of the fixing device 29. The X-direction indicates a
horizontal direction, and the Y-direction indicates a vertical
direction.

When the fixing device 29 1s to be attached to the tull-color
printer body 1, as shown in FIG. 8, the first rod 44 1s fitted into
a first positioning hole 47 disposed 1n a frame 46 of the printer
body 1, and the second rod 45 1s fitted 1nto a second position-
ing hole 48 disposed 1n the frame 46 of the printer body 1,
whereby one end portion of the fixing device 29 1s positioned
and fixed. The driving of the apparatus body 1s transmitted to
the side of the one end portion of the fixing device 29.

As shown 1n FIG. 3, a lock mechanism 50 for fixing the
fixing device 29 to a predetermined position of the full-color
printer body 1 1s disposed on the other side face of the fixing
device 29.

As shown 1n FIGS. 3 and 7, holding portions 51, 52 for
holding the fixing device 29 when the fixing device 29 1s to be
attached to the full-color printer body 1 are disposed 1n end
portions 1n the longitudinal direction of the fixing device 29,
respectively. In the fixing device 29, as shown 1n FIG. 3, the
one holding portion 31 1s configured by: a plate-like portion
53 which 1s horizontally projected from the housing 40 of the
fixing device 29; and a step portion 34 which 1s disposed on
the back face side of the fixing device 29 so as to be opposed
to the plate-like portion 53. In the handle portion 52 of the
housing 40 of the fixing device and configured by the plate-
like portion 33 and the step portion 54, when the plate-like
portion 33 1s held by the tip end of the index finger and the step
portion 54 i1s held by the tip end of the thumb, the holding
portion can hold easily and surely the fixing device 29.

As shown 1n FI1G. 3, also the other holding portion 52 of the
fixing device 29 1s configured similarly by: a plate-like por-
tion 55 which 1s horizontally projected from the housing 40 of
the fixing device 29; and a step portion 56 which 1s disposed
on the back face side of the fixing device 29 so as to be
opposed to the plate-like portion 55. When the plate-like
portion 55 1s held by the tip end of the index finger of the other
hand and the step portion 56 1s held by the tip end of the thumb
of the other hand, the holding portion can hold easily and
surely the fixing device 29.

As shown 1in FIGS. 1 and 9, the lock mechanism 50 for
fixing the fixing device 29 to the full-color printer body 1 1s
disposed 1n the one end portions 1n the longitudinal direction
of the fixing device 29. The lock mechanism 50 comprises a
lock member 510. The lock member 510 1s placed on the side
of the front face of the holding portion 52 so that the member
1s substantially tflush with the holding portion 52 on one end
face of the fixing device 29 or on a flat plane as shown 1n FIG.
4(a). Onone end face of the fixing device 29, as shown in FIG.
1, the lock member 3510 1s pivotally supported so as to be
rotatable about a fulcrum 57, and attached 1n a state where 1t
1s urged 1n a clockwise direction by an urging member 58 such

as a coil spring disposed 1n the outer periphery of the fulcrum
57.

As shown 1n FIG. 10, the lock member 510 has a front
shape which 1s formed into a slightly deformed polygonal
shape. A semicircular shaft support portion 39 1s disposed 1n
alower end portion of the member. In one end side of an upper
end portion of the lock member 510, as shown 1n FIG. 10, an
operating portion 60 for swingably operating the lock mem-
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ber 510 1s disposed. The operating portion 60 comprises a
basal end portion 61 which 1s projected from the upper end
face of the lock member 510, and a finger-engaging portion
62 which 1s integrated with the basal end portion 61 1n a state
where the finger-engaging portion 1s inclined to the basal end
portion. A tip end part 62a of the finger-engaging portion 62
1s upward bent 1n order to allow the finger to be surely
engaged with the portion. Plural non-slip projections 625 are
disposed on the surface of the finger-engaging portion 62. The
width of the finger-engaging portion 62 1s set to be larger than
that of the lock member 510 itself, so that the finger can be
surely engaged with the portion.

In the lower end portion of the lock member 510, as shown
in FIG. 10, a claw-like engaging portion 63 for fixing the
fixing device 29 to the full-color printer body 1 is projected
from the side face opposite to the operating portion 60. The
engaging portion 63 i1s configured by a projected part 64
which horizontally extends, and a substantially triangular
claw part 65 which 1s downward disposed on the tip end of the
projected part 64.

When the operating portion 60 of the lock member 510 1s
operated as to swing 1 a counter clockwise direction as
shown in FI1G. 12, 1t1s possible to cancel engagement between
the claw-like engaging portion 63 and an engaging portion 66
configured by a step disposed at a predetermined position of
the full-color printer body 1 as shown in FIG. 12. In the
tull-color printer body 1, as shown 1n FIG. 11, a hole 71 to
which the engaging portion 63 of the lockmember 510 1s to be
inserted 1s opened, and a height-restricting guide portion 73
which 1s to be fitted to a height-restricting projection 72 (see
FIG. 15) which 1s disposed at a position opposite to the
fixation side of the fixing device 29 1s disposed.

As shown 1n FIG. 1(a), the finger-engaging portion 62 of
the operating portion 60 of the lock member 510 1s disposed
in the front side of the flat plate-like holding portion 535
disposed in the fixing device 29, 1n close proximity to the
holding portion 55, and at a substantially same as or slightly
lower than the level of the holding portion 55.

The lock member 510 1s configured so that, in the state
where the tip end of the index finger of the right hand of the
user 1s engaged with the finger-engaging portion 62 of the
operating portion 60 as described above, and the tip end of the
thumb of the right hand of the user 1s engaged with the step
portion 56 which 1s disposed on the fixing device 29 so as to
be opposed to the plate-like holding portion 35 as shown in
FIG. 12, an operation of swinging the finger-engaging portion
62 of the operating portion 60 1n a counter clockwise direction
1s performed by the tip end of the index finger o the right hand
of the user.

In the operating portion 60 of the lock member 510, as
shown in FIG. 12(b), the finger-engaging portion 62 then
retracts below the flat plate-like holding portion 535 of the
fixing device 29, thereby enabling the user to hold the tlat
plate-like holding portion 55 of the fixing device 29 by the tip
end of the index finger of the right hand without changing the
portion held by the hand or while mamtaiming the state.

By contrast, the one holding portion 51 of the fixing device
29 1s configured so that operations of attaching and detaching
the fixing device 29 to and from the full-color printer body 1

are performed 1n a state where the user holds the holding
portion by the tip ends of the index finger and thumb of the left
hand.

According to the configuration, 1n the {ixing device of the
embodiment, the operability of attachment and detachment of
the fixing device can be improved 1n the following manner
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8

while avoiding the operation of holding the fixing device to
become unstable by enabling the holding portion to be mov-
able.

In the full-color printer, 1n a state where the thermal fixing
device 1s attached to the full-color printer body 1 as shown 1n
FIG. 2, the printing operation 1s performed, and a continuous
use 1s enabled.

In the full-color printer, there 1s a case where the fixing
device 29 1s to be replaced with another device, such as the
case where a component such as the heating roll 41 of the
fixing device 29 1s worn or degraded as result of a long-term
use.

In such a case, 1n the full-color printer body, a cover 70
which 1s disposed 1n front of the printer body 1 1s opened 1n
the direction of the arrow as shown 1n FIG. 14, and a state
where the fixing device 29 which 1s integrally modulanized 1s
exposed 1s set. In this state, as shown 1n FIG. 3, the user holds
by, for example, the tip ends of the index finger and thumb of
the left hand, the holding portion 51 disposed 1n the one end
portion of the fixing device 29 1n the holding portions 51, 52
respectively disposed 1n the end portions of the fixing device.

By contrast, 1n order to cancel the lock state between the
fixing device 29 and the full-color printer body 1, for
example, the user engages the tip end of the thumb of the right
hand with the step portion 56 constituting the holding portion
52 disposed 1n the one end portion of the fixing device 29, and
engages the tip end of the index finger of the right hand with
the finger-engaging portion 62 of the lock member 510 in the
one end portion of the fixing device 29. In this state, as shown
in FI1G. 1, the finger-engaging portion 62 of the lock member
510 1s rotationally moved (swung) 1n a counter clockwise
direction.

Then, the engagement between the engagement portion 65
disposed on the lock member 510 and the engaging portion 66
disposed at the predetermined position of the full-color
printer body 1 1s cancelled, and a state where the fixing device
29 1s detachable from the full-color printer body 1 1s obtained
as shown i FIGS. 15 to 17.

At this time, the user operates the tip end of the index finger
of the right hand so as to swing the finger-engaging portion 62
of the operating portion 60 of the lock member 510 1n a
counter clockwise direction. Because the holding portion 1s
positioned outside the radius of rotation of the operating
portion 60, in the operating portion 60 of the lock member
510, as shown i FIG. 1, the finger-engaging portion 62 is
moved to retract inside or namely below the projection end
portion of the flat plate-like holding portion 55 projected from
the housing of the fixing device 29. Therelfore, the user can
hold the flat plate-like holding portion 55 of the fixing device
29 by the t1ip end of the index finger of the right hand without
changing the portion held by the hand or while maintaining
the state. Namely, attachment and detachment of the fixing
device 29 can be performed by the single operation (one
action) of holding the operating portion 60.

In the state where the portion held by the hand 1s not
changed and the fixing device 29 1s directly held, as shown 1n
FIGS. 18 and 19, the user cancels the engagement state
between the rods 44, 45 of the fixing device 29 and the frame
46 of the printer body 1 while rearward sliding the side where
the lock member 510 of the fixing device 29 1s disposed,
whereby the fixing device 29 can be easily detached from the
printer body 1. When the fixing device 29 is to be attached to
the printer body 1, operations may be performed 1n the
sequence opposite to the above.

FIG. 13 shows another embodiment of the mvention. A
description will be made while 1dentical components as the
above-described embodiment are denoted by the same refer-
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ence numerals. In this embodiment, the operating portion 60
of the lock mechanism 50 1s placed above the holding portion
55, so that the lock mechanism 50 of the fixing device 29 can
be recognized 1n one glance.

As shown 1n FIG. 13, the user causes the operating portion
60 of the lock mechanism 350 to be swung by the tip end of the
index finger, thereby canceling the lock state. The operating
portion 60 of the lock mechanism 50 retracts more than the
holding portion 55, and hence 1s configured so as to be swung
along a cutaway 80 disposed 1n the holding portion 55.

Although the embodiments in which a fixing device 1s used
as the unit have been described 1n detail, the invention 1s not
particularly restricted to them. The invention can be applied
to any unit as far as 1t 1s configured to be attachable to and
detachable from an apparatus body. An example of the unit 1s
a unit of an 1mage forming apparatus, the unit having at least
one of an 1mage carrier, a developer carrier, a developer, a
charging unit, and a cleaning unit. When the developing
device 11 1s configured so as to be replaceable, for example,
the developing device may have a holding portion and a lock
mechanism. The invention may be applied also to a so-called
process cartridge 1n which a developing device, a photosen-
sitive drum, a cleaning device, and the like are integrally
configured. Alternatively, the invention may be applied also
to a toner cartridge which houses only a toner.

The foregoing description of the embodiments of the
present invention has been provided for the purposes of 1llus-
tration and description. It 1s not intended to be exhaustive or
to limit the 1nvention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen
and described 1n order to best explain the principles of the
invention and its practical applications, thereby enabling oth-
ers skilled 1n the art to understand the invention for various
embodiments and with the various modifications as are suited
to the particular use contemplated. It 1s intended that the
scope of the invention defined by the following claims and
their equivalents.

What 1s claimed 1s:

1. A fixing unit which 1s configured to be attachable to and
detachable from a body of an apparatus by opening a cover
provided at said apparatus body,

wherein the fixing unit comprises:

a holding portion disposed at an end portion 1n a longi-
tudinal direction of the fixing unit so that the holding
portion 1s integrated with a housing of the fixing unait;
and
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a lock mechanism comprising an engaging portion for
fixing the fixing unit to said apparatus body and an
operating portion to be operated by a user;

wherein the holding portion 1s to be exposed, by opening

the cover, so as to be visible by the user, the operating
portion 1s to be moved to a direction of attachment/
detachment of the fixing unit, by an operation of the user
to hold the holding portion, so that the fixing between the
engaging portion and said apparatus body 1s cancelled,
and the fixing unit 1s to be detached from said apparatus
body under a condition where the holding portion 1s held
by the user,

wherein the operating portion of the lock mechanism 1s to

be retracted inside the holding portion by an operation to

hold the holding portion.

2. The fixing unit according to claim 1, wherein the holding
portion 1s disposed at both end portions 1 a longitudinal
direction of the fixing unit.

3. The fixing unit according to claim 2, wherein the fixing
unit 1s to be slid to a horizontal direction so that the fixing unit
1s detached from said apparatus body.

4. The fixing unit according to claim 2, wherein the fixing,
unmt comprises a roll which 1s rotary driven, the lock mecha-
nism 1s disposed at a side of one end portion of the fixing unat,
and a driving force 1s transmitted to a side of other end portion
of the fixing unit from said apparatus body.

5. The fixing unit according to claim 2, wherein the oper-
ating portion of the lock mechanism 1s placed at a same level
as the holding portion or below the holding portion.

6. The fixing unit according to claim 1, wherein the fixing
unit 1s to be slid to a horizontal direction so that the fixing unit
1s detached from said apparatus body.

7. The fixing unit according to claim 1, wherein the fixing
unit comprises a roll which 1s rotary driven, the lock mecha-
nism 1s disposed at a side of one end portion of the fixing unait,
and a driving force 1s transmitted to a side of other end portion
of the fixing unit from said apparatus body.

8. The fixing unit according to claim 1, wherein the oper-
ating portion of the lock mechanism 1s placed at a same level
as the holding portion or below the holding portion.

9. The fixing unit according to claim 1, wherein the holding
portion 1s held by two fingers of the user.

10. The fixing unit according to claim 9, wherein the hold-
ing portion 1s held by an index finger and a thumb of the user.

11. An image-forming apparatus comprising the fixing unit
according to claim 1.
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